ABSTRACT: The transformation of a traditional research university into an entrepreneurial university is increasing due to the reduction or limitation in the university funding from public sources and the emergence of a competitive market for education and research. Entrepreneurial universities play an important role as both knowledge-producer and as disseminating institutions. The aim of this paper is represented by contribution to a better understanding the most critical factors that conditioned the development of entrepreneurial universities, as hubs of creativity, with the teaching, research and entrepreneurial missions. This paper provides evidence based on survey data for a sample of Romanian investigators in engineering sciences. A multivariate regression analyses were used to test our hypotheses by research field. We obtain statistical evidence indicating that our hypotheses have supported. The results of this research show that the most critical factors identified were attitudes towards entrepreneurship from academics and students. In addition, our findings suggest that some universities seek to improve the university-industry cooperation as a means to obtain additional income and learning from industry.
INTRODUCTION
The transition of state ownership to market economies in the former Eastern Bloc has oriented all universities towards teaching with marginal emphasis on research and weak interaction with industry. Today, many Romanian universities need to identify new ways to attract funds and to act proactively in the business environment. Unfortunately, the entrepreneurial orientation in academic institutions does not receive a special attention from their management and government.
The transformation of a traditional university into an entrepreneurial university will play a critical role in the community as a knowledge creator and will speed up research into applications with high commercial potential. The transformation of a traditional research university into an entrepreneurial university is increasing due to the reductions or limitations in the university funding from public sources and the emergence of a competitive market for education and research.
The aim of this paper is represented by the contribution to a better understanding of the most critical factors that conditioned the development of entrepreneurial universities, as hubs of creativity, with teaching, research and entrepreneurial missions. Entrepreneurial universities play an important role as both knowledge-producer and as disseminating institutions [1] .
Few studies treat the entrepreneurial university concept by examining the critical factors that determine the development of entrepreneurial universities. Therefore, this paper aims to fill this gap and examines the existence of these factors.
In Romania, a large number of students are enrolled in the social, humanities or economics fields where there are fewer jobs opportunities, whereas there are fewer graduates in the engineering sector for which there will be a greater need in the future. In addition, the traditional visions and practices are still held and have a relatively reduced capacity to create and maintain relationships with the companies.
The next parts of the paper are organized as follows. In the following section, we describe the theoretical background and hypotheses. Section three presents the research. Specifically, we test several hypotheses related to the critical factors that conditioned the development of entrepreneurial universities. Section four contains preliminary empirical findings. The final section presents preliminary conclusions.
THEORETICAL BACKGROUND AND HYPOTHESES
The teaching university is based on education and seeks to increase the rate of enrolment. The research university alongside with teaching activities is engaged in knowledge creation by basic research projects. The entrepreneurial university has three directions to action: teaching, research and business services. Practically, only the entrepreneurial university have the absorptive capacity and innovation potential to support the sustainable economic development.
Universities are now "drivers of change" that stimulate sustainable development and innovation. Drivers of a university's intent to become more than a "latent asset" are affected by the response to external and internal pressures to improve their economic and reputation. Some universities are engaging in building clusters by "connected university" and bringing together thinking, finance and knowledge transfer [1] .
The entrepreneurial university focuses on research and academic entrepreneurship [10] . They have policies to encourage the collaboration with industry. Some researchers engage into seeking to gain reputation among the academic staff and industry sector.
An entrepreneurial university tries to be more creative and efficient in establishing links between education and research [6] . Entrepreneurial universities are involved in partnerships, networks and other relationships to generate and exploit of knowledge and technology [5] .
Engineering education is a multi-disciplinary science that includes mathematics, natural sciences, engineering and technological, innovation, economic and organizational knowledge [7] . In entrepreneurial universities teaching is characterized by courses which are adapted to the needs of the industry and encourage students to initiate start-ups and offer them the consultancy and support to do it. Research has to enhance the technology transfer from university to industry through research projects.
Romanian companies are very weak in absorptive capacity and innovation ability. Based on this premise, Romanian universities need to play an increasingly important role to improve the innovation potential of companies. Thus, the entrepreneurial university is the solution. Only an entrepreneurial university can conduct both basic research and direct technological innovation [14] .
The creation of new businesses is very important to influence the economic growth. Entrepreneurship is the foundation for job creation, new value innovation and market competitiveness [8] .
We hypothesize a theoretical framework for identify the key factors to identify the most critical factors that conditioned the development of entrepreneurial universities, as hubs of creativity, with the teaching, research and entrepreneurial missions.
Both creativity and innovation are major contributions to transform traditional universities. Teresa and Nijkamp (2009) consider that creativity can occur within a network of universities and companies linked by common goals such as share values, beliefs and knowledge [11] .
Innovation orientation refers to a university's openness to new ideas and ready to change through knowledge creation, adopting new technology, skills, management practices or resources [13] . It measures the degree of willingness of members in a university to adapt to new situations. Hence, we propose that a university's ability to adapt to changing depends on the university's innovation orientation. Therefore, we hypothesize the following.
H1. Innovation orientation has a positive impact on transformation of traditional university into an entrepreneurial entity
Gertler and Vinodrai (2005) characterize universities as "anchors of creativity" that attract highly skilled and talent researchers [4] . Skilled and flexible academic staffs are one of the key drivers of high education services. A skilled and flexible labour force can play important roles in knowledge transfer. The academic members contribute to stock of tacit knowledge. Human capital is a source of higher performance for universities and a critical factor for getting competitive advantage. This leads us to the following hypothesis.
H2: The skilled and specialized talent academic members have a positive impact on transformation of traditional university into an entrepreneurial entity
Knowledge has become the critical factor of production and economic growth. Universities produce knowledge and industry used it. Schulte (2004) believes that research and its results should be used as a source of innovation in the economy and society [12] . Technology diffusion is based on collaboration between university and industry. Therefore, we hypothesize: 
H4: Risk taking will increase the likelihood of the transformation of traditional university into an entrepreneurial entity
It is an empirical fact that the proximity between the university and companies indicates their collaboration potential. The university proximity is a critical factor for support the collaboration processes. This means that there exists an "optimal distance" between university and companies from its neighbourhood. Therefore, we hypothesize the following.
H5: The proximity between university and companies increases the probability to transform the traditional university into an entrepreneurial entity
Transformational leadership stimulates innovation and knowledge and influences the fundamental attitudes and creates a common mentality to obtain the university's goals. Research reputation may have an indirect influence on levels of academic entrepreneurship because the academic staff can obtain access to external financing and recruit high-quality personnel [2] .
The managers of entrepreneurial university need to be charismatic leaders they are emotionally stable and positively engaged to build networks and alliances. Transformational leaders need to have special ability such as vision, shared values and ideas [3] . They are hardworking, tolerant and fair minded. Thus: Figure 1 provides a full overview of our hypotheses as presented above. 
H6. Transformational leadership has a positive impact on transformation of traditional university into an entrepreneurial entity

RESEARCH METHODOLOGY
The main purpose of this study is to explore the critical factors that conditioned the development of entrepreneurial universities. For this purpose, we collected data from a survey of academic staff. The data were collected during the 2011-2012 academic year. The survey was administrated on sample consist of academic staff enrolled at "Politehnica" University of Bucharest and generated 48 valid questionnaires, a response rate of 70 %. Our tests for response bias indicated that there are relatively minor and unlikely to affect the results.
The questionnaire contained questions in the form of a 7-point Likert-type scale (1=strongly agree, 7= strongly disagree) regarding the various aspects of entrepreneurial universities.
The questionnaire provides the perception about external and internal factors have a critical role to transform the university in an entrepreneurial entity.
The study's dependent variable is the entrepreneurial intensity of university. We measured the entrepreneurial intensity as a multidimensional construct (2 items). Respondents were asked: our courses are adapted to needs of business environment; our university enhance the technology transfer and support the research activity. The innovation orientation was measured by using a scale consists of three items: we enjoy working on new projects and want to generate the innovative ideas; we enjoy working to develop new products or services; we enjoy working to develop new processes, methods or procedures.
We operationalized human capital as the extent to which a university is attracting and hiring academic staff with valuable human capital to increase talent retention. We measured this dimension by using a scale consists of two items: our university attracts and hiring employees with valuable human capital: our employees try to constantly update their skills and abilities. The critical knowledge represents a strategic source for universities. We operationalized knowledge transfer by using a scale consists of two items: our university enhance the transfer of knowledge and expertise between academic staff and employees from companies; the critical knowledge is successfully integrated in university's processes and operations.
For measuring the risk taking we adopt two items. This scale was operationalized by using the construct proposed by Lee et al. (2011): we prefer to live a challenging life rather than a comfortable one; we think that by solution of new research project or challenge represent the only way to succeed in life.
The university location was operationalized by using a scale consists of three items: our university is located in an area where there are many opportunities to collaborate with many companies; our university is located in an area with high density of population and close to the potential students; our university is located in an area which is located by a very good public transportation system.
Transformational leadership was measured by using a scale designed by Podsakoff, Mechenzie and Bommer (1996) . We selected four items to construct a scale (4 items): the university's management is always on the lookout for new opportunities; the university's management has a clear common view of its final aims; the university's management always acts as the organization's leading force; and the university's management succeeds in motivating the academic staff [9] .
We used some control variables reflecting the characteristics of academic staff. We aimed to control for researcher experience measured by number of research projects with business environmental and academic status (professor, reader or lecturer). Previous studies have indicated that these factors may affect the transformation the classic university in an entrepreneurial entity
ANALYSIS AND RESULTS
All measurements of the construct are based upon the respondent's opinions. SPSS 20 for Windows was employed for determining relationships among the constructs. In addition, we examined the unidimensionality and convergent validity of the constructs with confirmatory factor analysis (CFA) using LISREL. We used hierarchical moderated regression analysis to test our hypotheses. Because the research experience is positively skewed, we transformed it by taking its logarithm. Descriptive statistics show the good face validity of the data. The correlations and descriptive statistics for the noncategorical variables are presented in Table 1 . Correlations greater than or equal to 0.369 are significant at p<0.05. Correlations greater than or equal to 0.485 are significant at p<0.01. Examining the pairwise correlation, we note that innovation orientation has a significant positive correlation with entrepreneurial intensity, which is not surprising as challenging life and human capital do not have significant impact on entrepreneurial level. Also, university location and transformational leadership are positively correlated significant way. Lastly, there is a significant negative correlation between clear vision and this enhances the transfer of knowledge. To test our hypotheses, we adopted the multiple regression by using ANOVA as a solution to examine how the variables support or not the entrepreneurial intensity. Linear regression is used to specify the nature of the relation between variables. The first regression model is displayed in Table 2 . Standardized regression coefficients are also displayed in the 
Attract and hiring talented people is a serious problem for Romanian universities for various reasons: academic staff is not motivated, education has been underfunded for many years and this situation led to lower quality of human capital and service provided. For example, universities managed only with great difficulty to attract talented graduates and hire them. Inspection of the adoption and diffusion of knowledge showed that new knowledge especially tacit knowledge has a positive impact on the transformation of the traditional university into an entrepreneurial entity. These coefficients were positive and significant (b1=0.401 and b2=0.321, p<0.05), and provide preliminary support for Hypothesis 3. The entrepreneurial university has a high potential to create new knowledge and identify and adopt tacit knowledge by using its integration mechanisms. The academic staff plays a critical role into the integration of new knowledge in processes, rules and policies. The inspection of risk taking showed that it will increase the likelihood of the transformation of the traditional university into an entrepreneurial entity and had a positive impact on the transformation of the traditional university into an entrepreneurial entity. It was positive but it was not significant (b1=0.002 and b2=-0.051, p>0.124) and this result doesn't support Hypothesis 4. A possible explanation for this result consists in the lack of the academic staff's motivation and aging of the researchers from universities. In these conditions, risk assuming is done by academic staff with many restraints. There is a certain state of passivity to why most academic staff prefers teaching because there are not enough opportunities to engage in research activities. Nevertheless the separation of technology, research and business operations becomes less sustainable. Inspection of the proximity university showed that the proximity between university and companies increases the probability to transform the traditional university into an entrepreneurial entity was positive but it was not significant (b1=0.512 and b2=0.221, p<0.05) and this result supports Hypothesis 5. This result is not surprising because a university set up in the proximity of an industrial area or a community with a high population density will increase the likelihood that the university attract a greater number of students. Meanwhile, universities are likely to contribute to the formation of clusters and research consortia to meet the regional development needs. Entrepreneurship is viewed as an action with a good chance of success and can lead to the transformation of the university into an entrepreneurial entity, even if many academics view the entrepreneurial orientation as a threat to the traditional integrity of the university. The inspection of the transformational leadership showed that it has a positive impact on transformation of the traditional university into an entrepreneurial entity. The relationship between looking for new opportunities and the entrepreneurial university was positive and significant (b=0.239, p<0.05). The relationship between clear vision and entrepreneurial university was positive and significant (b=0.202, p<0.042). The relationship between human resources is the leading force and the entrepreneurial university was positive and significant (b=0.3, p<0.037). Finally, the relationship between human resources is motivated and the entrepreneurial university is positive and significant and Hypothesis 6 is supported. As you can see in Table2, R square is the amount of variation to the response that is explained by the model 1. R square for model 1 is 94.4 % of the variation in entrepreneurial intensity and it is explained by the regression model with all cases, and the adjusted R square is 0.875 and F=13.735 (df=29). As you can see in Table 3 , R =0.974, the R-square 0.948, adjusted R square is 0.874 and F=11.225 (the degrees of freedom, df=29). The change in R square is a way to evaluate how much predictive power was added to the model by the addition of another variable in step 2. In this case, the 97.4% of variability accounted for went up from 87.5% to 97.4%. As you can see in Table 3 , there is some entrepreneurial orientation of academic staff from Politehnica University of Bucharest because they are interested in working on new research projects so as to contribute to the development of new products or services or improve the business processes. Thus, they might contribute to increase the efficiency and profitability of the Romanian companies. For example, the academic staff enjoys to work on new research projects because the standardized coefficient is 0.527 and is statistically significant (p<0.05). Unfortunately, even if the academic members are willing to engage in research activities they cannot achieve this goal due to the drastic reduction of public funding for research and the reduced interest shown by the Romanian companies to fund joint research projects with universities. The lack of incentives for Romanian companies to become more innovative and involved in the production of goods by using our human capital is a major strategic objective for the government policies. It is important to enhance the innovation potential of the Romanian companies by some facilities to attract talented personnel and by the exploitation of the Romanian patents. The value of a patent derives from its commercial potential, often we account for the number of patents registered and not added value created from exploitation of these patents. Therefore, it is required a paradigm shift and real support for the involvement of the academic environment by establishing of spin-offs or other businesses for putting to good use their research results. In this case, the entrepreneurial university is the solution. The research experience and academic staff are two control variables which were positive but were not significant. This result can be explained by using a sample which is too small. Another explanation is that research experience does not lead directly to supporting the entrepreneurial initiatives for the exploitation of research results. Many academic members have been involved in research activities and have an inadequate mentality "I do research and must be paid for my effort". They are not interested in putting to good use their research results. Basically, they prefer the research projects on subjects which they want without taking account the market needs and are not interested in the results, regardless whether these are good or poor. This approach must change and entrepreneurial universities can do it successfully. Academic status was not significant. This result was a surprise for us because we expected that academic staff with higher academic rank (i.e., professor) might be the agents of change. Therefore, we expected that professors should be interested to apply in practice the transformational leadership to enhance the entrepreneurial orientation of our university. In our opinion, the sources of change are among the academic staff of middle rank. In engineering education the courses need to be adapted to needs of business environment. Students must obtain very good knowledge in order to be equipped with high skills demanded by the market. To acquire practical skills students need to attend the laboratory activities and perform effectively the traineeship. How entrepreneurial activities will be integrated with traditional academic tasks is still very important. One solution would be focusing on R&D operations in research units that have valuable human capital, adequate facilities and are located around universities. For these research units will assure the research funding from public funds by government policies to support the innovation potential of Romanian companies. The government needs to stimulate the applied research by creating clusters or consortiums to ensure the efficient transfer of knowledge and technologies. These initiatives will lead to strengthening the conversion factors of the traditional universities into entrepreneurial entities.
CONCLUSION
The aim of this paper is to make a contribution through extending our understanding of the traditional universities to entrepreneurial entities. In doing so, we introduce and examine the entrepreneurial intensity. Building on theories regarding the transformation of the traditional university into an entrepreneurial entity, we have examined some factors with significant impact on the process of traditional university transformation. We contribute to explain how a university is transformed into an entrepreneurial entity. This transformation is possible by the creation of alliances with the industry. Knowledge is transferred to the firms through students, by publications in scientific journals or research projects. Employers need to attract graduates with a range of enterprising skills. Graduates need to be equipped with capacity for innovation, creativity, networking capability, risk taking and personal entrepreneurial capacities. They promote the spill-over of knowledge through an entrepreneurial university. Academic technology transfer supplies the industry with new technologies and solutions for the industry problems. Thus, the economic development can generate funds to support the development of public and private universities. Therefore, there are common objectives of universities and companies to support their transformation into entrepreneurial entities. Public funding for university research in Romania has to be dependent on the perception of whether it will contribute to the economy growth. The goal of the research projects needs to start from the consumers needs and not from desires or revelations of the researchers who are often interested in developing solutions with high complexity or novelty and fail or ignore to evaluate their commercial potential. In a more general prospective, this study highlights issues that need to be tackled when one deals with sustainable development. It is important to go beyond the teaching and examine the possibilities to improve the research and business operations initiated by the universities. This change from the traditional university to the entrepreneurial entity needs transformational leadership. Creation of an entrepreneurial culture in a university environment is a long-term process and requires considerable effort. This aim can be achieved by intensifying research activities and exploitation of research results through technology transfer or by setting up science parks or establishing start-ups (i.e., spin-offs). Attracting talented people with high skills in the academic environment is a key objective. Transformational leadership is a key catalyst for creating an entrepreneurial culture and support for transforming universities into entrepreneurial entities.
The reduction of research funding has forced public universities to undertake operations to attract industry funding or generate income. Unfortunately, in the Romanian industry there is a diffuse and limited demand for research services addressed to the universities. There is no public policy to support innovative companies, establishing of spin-offs or the formation of clusters for the common exploitation of business opportunities (i.e., university-industry collaboration). In Romania, many companies are focused on the commercial activities of selling products or services which were produced by foreign companies. For this reason, R&D activities are located in the countries of origin of the goods sold in Romania. The interest of foreign companies to relocate their research operations in Romania is low although globalization will determine this change. For example, the French company Renault has a research centre in Titu, Romania. This centre has initiated a series of collaboration projects with UPB but these initiatives are quite few in Romania. This research has several limitations but these however create future research directions. We propose an extended investigation of all Romanian universities. Also, it's possible to conduct a longitudinal comparison in time of the entrepreneurial evolution of our university. Furthermore, we can identify other factors that need to be considered in the conceptual model constructed. In addition, there is a need for future research on the international factors linked with the dynamics of entrepreneurship.
